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AERODYNAMIc $N_ESTZGATIONS ON A 0,004

SCALE MODEL MCR 0074 bASELINE SPACE SHUTTLE

LAUNCH VEHICLE AT MACH NI._IBERS BETWEEN 0.6 AND 4.96

by

Paul Ramsey* and M. K. Roberteon**

ABSTRACT

This report presents results from a test of a O.O04-scale MCR 0074

Baseline Launch Configuration Space Shuttle model conducted in the NASA-

MSFC 14 x 14-1nch Trleonic Wind Tunnel (MSFC TWT 566). The objective

i of the test was to determine the effects of model parametric variations

I on aerodynamic static stability characteristics over a Math number range

from 0.6 to 4.96. A_gles-of-attack from -10 ° to +10 ° at 0 ° sideslip and

angles-of-sideslip from -10 ° to +10 ° at -5 °, O°j and +5 ° angle-of-attack

were investigated. The basic configuration investigated was the inte-

grated vehicle consisting of the orbltert an external tank, and two solid

rocket boosters. It was desiEnated 03T9S 3. The test program consisted

of 104 runs and was conducted from 10 Aprll throush 13 April 1973 and

tequlred approximately 55 hours to complete. The NASA ssrles number of

this test is IA31F.
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SADSAC
S_OL SYMBOL DEFINITION

a speed of sound;m/secp ft/sec

Cp CP pressure eoefficlent_ (Pl " P_)/q

M _CH _4ach number; V/a

p pressure; N/m2_ pal

q Q(I_SM) dyna_c pressure; 1/2pV 2, N/m2_ psf
QCS)

RN/L I_N/L unit Reynolds ntunber| per m, per ft

V velocity; m/sec_ ft/sec

a ALPHA an_e of atteck_ de_rees

BETA angle of stdesl£p_ degrees

PSI angle of yuw_ degrees

Reference & C.G. Definitions

Ab base. area; m2, ft 2

b _EF wing sp_n or reference span; _ ft

c.g. center of grovity

_REF LREF reference length m, ft

S SREF wing area or reference erea; m2, ft 2

l_P moment reference point

XCG _ moment reference point on X axis,
measured from external tank nose

morns., reference point o_ Y axle

moment reference point on Z e_e

8u caz
b base
._ local
s static cond/tiofle
t total conditions

free stream
u u_tcorrected
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HOm_CLATURE

SA_^C
SYMBOL SI_4BOL DEYI_TIOg

CN CN normal-force coefficient; normal forceq5

CA CA 8x4al-force coefficientj axial forceq8

Cy CY 8ideoforce coefficient; side forceqS

CAb CAB base-force coefficient; base force

-._(_= - p=)/qS_ (CAB0 �CA_s* CA_)

CAF forebody axial force coefficient; CA - CAb%

Ca CIM pitching-moment coeff. _ cient;
qS£REF

Ca CYN yawing-moment co_fficient; _vin§ momen_- qgb '

C_ _ rol£tng-moment cceff_elent; rollin_qsbmoment

( 5
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ADDITIONS TO NOHENCLATUREFOK MSFC TEST 566

PLOT
sntao...___L --S_SOL ,_FINZl'ZON

BNC balance monitor center

MAC mean aerodynamic thor :

Zo separation distance between orbiter end tank, meas-
ured at the aft tie-downs; in.

Xs solid rocket booster longitudinal location on exter-
nal tank_ zero when SRB is in baseline position; in.

6 r RUDDEK redder - traJlin S edge to the left

_s PHI solid rocket booster (SRB) circtunferen¢ial position
angle, measured from the external tank horizontal
centerline; degrees

gB LBODY orbiter body length; Int ft, m

io ORB!_qC orbiter incidence angle with relation to external
taukj positive when tail down; de S.

i b orbiter base slant angle, 12 °

X2 s_ial moment arm for orbiter base drag correction,
5.231 inches model scale

Z1 vertical moment arm tot _rbiter base drag correction,
1.383 inches model scal_

_NBo CNBO tile base normal force coefficient of orbiter.
N_ C_A /dcN_ the change in normal force coefficient with

varyingangloof attack,Z/des.
% _ (dCm) the change in _itchin8 m_ent eoefflcient

d_) wlth varying _mgle of attack, I/de8.

Cy_ _ (d_ the change in side force coefficient with
d_/varying sideslip angle, 1/de S.

_2 (_/the chat,ge in yawic S m_,eut coefficient withCnB varying sideslip angle, 1/des.

Ct_ C_' (dC_the change in roiling moment coefficient with
_-_^_varying sideolip angle, 1/des

6
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CNa=O0 CNAFO the normal force coefficient measured at an an_leof attack of zero dew_ees.

_=0 0 CI/4AFO _he pitchin_ momen:', coefficient measured at an
angle of attack of zero dogreeq.

CAF__oo CAFAFO the forebody axial force coefficient measured atan angle of attack of zero degrees.

CAha=oO C22_v0 the base axial force coefficient reassured_Itanangle of attack of zero de_reen.

%._80 CN8 the normal force coefficient measured at an angle-of-attack of 8 degrue._,.

Cma=8o C_M8 the pitching moment coefficient measured at an
angle-of-attack of 8 degrees.

CAfa_8o CA_ the forebody axial force coefficient measured at an
angle-of-attack of 8 de_r_es.

CNm=.8o CZ_48 the normal force coefficient measured at an angle-
of-attack of minus 8 degrees.

C_=.so CL_48 the _itching moment coefficient measured at an
angle-of-attack of minus 8 degrees.

CAfa=.8o CAFM8 the forebody axial force coefficient measured at anan@Ye-of-attack of minus 8 degrees.

CAB0 CAB0 the base axial farce coefficient of the orbiter.

CABS CA_S the base axial force of the two lh_'-inchdiameterSRB (solid-rocket booster).

CABE CABE the base axial force of the external tank.

CABt CABT total base axial force coefficient of the model;
(CABt =CABo + CABE + CABs)

XAC X_C/L the lon@ttudinal position of the aerodynamic center

--_ or neutral point of static lon_tudinal stability

as a fraction of orbiter,body length, meaeo2e_ from,
the external t_nk nose ]XCG/eB (C_/CZ, oX_re,/4) j

XCp/_ B XCP/L the longitudinal position of the center of pressUreas a fraction of orbiterrbody length, measured from

the external tank nose |XCG . /Cm_ /_ref_]

(

7
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YAC/_B YAC/], the lon_lltudinal position of the aurodynumlc center
or neutral poitb of ,;tatic lateral atabillty_ _s a

lenhd;h, measume(l from thefraction o._ o,.bitcr ody /_ (.b_]external tank nose_ XCG

fCt/] B YCP/L the longitudinal position of the center of pressumeof static lateral stability as a fraction of orbiter

body l(_nRth, measured f_.om tne e:._ernal tank nose;
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CONFI(_RATIONG INVI_TIGATED

The basic configuration tested consisted of the orbiter, external

tank, and two solid rocket boosters, and was designated 03T9S3. The other

configuration inw_stigated was 03T_83U5. Eanh of the various components

is completely described by the Component I'escriptionSheets, Table i.

Brief descriptions of each component are presented below.

03 MCR 007_ Baseline Orbiter less abort solid rocket motors

T9 32_-inch diameter External Tank with ogive nose

S3 142-inch diameter Solid Rocket Motor with 18° nose cone

U.j Aft interstage structure consisting of tie-downs among tank,

orbiter, and SRBs.

The 03 Orbiter model consists of several l,artsand may be represented as

BIoCsDTF_M3W87EI8VsRs. These parts are defined as follows:

BIO Double delta wing fuselage with 57.0 in. radius nose

C5 Canopy

D7 Manipulator housing for lightweight orbiter

F4 Body flap

M3 _ pods for lightweight orbiter

W87 Double delta wing for lightweight orbiter

El8 Elevon

V 5 Vertical tail for lightweight orbiter

R5 Rudder

: The E'2_Id the SRB were not broken down into subassemblies for this test.

The MCR 0074 Baseline Launch Vehicle model provides the capability for

I te:;tlngcontrol effectiven(-_ss,parametric variations, and several different

9

........ -- m,, |I
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orbiter/tank/SRB cobbinationz. The w_rious test situations that w_:rein-

venti6_t_d sme an follows:

iO = -0.5°, 0.5° (nob.), and ._..5°

zo = 0.1% -'n.

xs = 0 in. (nOb.) _nd 0._ in. forward

6r = 00 (nob.) and -lO0

a : -i0° to lO° at _: 0°

# = -i0° to i0° at t,= .5°, 0o, and 5°

The model is a O.OO4-scale representation of the MCR O07h Baseline

Launch ConfigvA'a'_ionSpace Shuttle. The general arrangement of the model

is shown in Figure 2. The orbiter bo_el is number NAR3t and the tank/SRB

combination is NASA model number 451. All o_ the model parts were built

according to MCR OOTM Baseline drawings by Rockwell, dated 15 January 1973.

General arrangements of the orbiter, external tank, and SRB are pre-

sented in Fi6ures 3, h, and 5. Views of the aft intarstage structure are

presented in Figure 6. Photographs of the tunnel installation are presented

in Figures 8 and 9.

The dimonslons of each of the,model parts are presented in the Component

Description Sh&ets, Tuble _. A rLm schedule _,spl,esented in Table 2, the

Data Set Collation Sheets. The average tunnel test conditions for this

schedule are presented in Table 3.

lO
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TEST FACILITY DESCRIPTIC_

The Marshall Space Flight Center 14" x i_" Trisonic Wind Tunnel is sn inter-

mittent blowdown tunnel which operates by high presaure air flowing from

storage to either vacuum or atmospheric conditions. A Mach number range

from .2 to 5.85 is covered by utilizing two interchangeable test _ections.

The transonic section permits testing at Msch 0.20 through 2.50, and the

supersonic _ection permits testing at Math _.7_ through 5.85. Mach numbers

between .2 and .9 are obtained by using a controllable diffuser. The range

from .95 to 1.3 is achieved through the use of plenum suction and perforated

walls. Mach numbers of i._4, 1.93 and 2.50 ere produced by interchangeable

set_ of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour

nozzle blocks are tilted and translated automatically to produce any desired

Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at _pproximately -_O°F dew

point and 500 psi. The compressor is a three-stage reciprocating unit driven

by a 1500 hp motor.

The tunnel flow is established and controlled with a serve actuated gate

v_Tve. The controlled air flows through the valve diffuser into the stilling

chamber and heat exchanger where the sir tamper_,ture can be controlled fr_l

ambient to _p_roxi_tely 180°F. The sir then passes through the test section

which contains the nozzle blocks and test region.

Downstream of the test section is a hydr_ulically controlled pitch sector

that provides e total angle of attack ronge of 20° (_i0°). Sting offsets arc

avei±uble for obtaining various m_ximwn _mglea of ettnck up to 90%

4

ii
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DATA RI_Z_JC_ON

All mode] forces and moments were resolved in the body axis system and

are presented in the foz_uof non-dimensionalized coefficients. (See the

axis system diagr;m_presented in Figure i°

The lon6itudJnal forces and moments presented in the data plots have

been corrected for orbiter b'_sedrag. It was assumed, due to the slanted

base of the orbiter, that orbiter base drag acted along an axis inclined

12° to the model centerline; therefore, it had both a normal and an axial

component. Both of these components were accounted for when computing CN_

CLM, or CAF. The equations were as follows:

CN = CN - CNBO

C_4 = CLM + CNB0 X__2. CAB0 Z___l
LREF LEEF

The reference dimensions used for data reduction are given in Table 2.

The Moment Reference Point (MRP) is located on the external tank center

line at the orbiter nose as shown in Figaro 2. The Balance Moment Center

(_4C) is also on the external tank centorliue, 2.742 inches from the base

of the tank. Therefore, the MRP is 1.998 inches forward of the _C.

Pressures in the individual component base region were monitored by

pressure orifices as shown in Fl6ure 7. 0niy tt_ee data channels were

a_ailab_e for recording these data; therefore, the tubes leading from the

Orbiter _md kT were "TF&:D"into separate and Inde[endent systems. The

orbiter base reg_toncontained three ozifiees; the ET two; and the ._RBone.

The respective component base pressures were summed and averaged for com-

putational operations for deter_Linin6axial force contribution due to base

I ! ! • .........

• m ....... millII • I
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pressure. Base areas presented In Table 5 were employed, as shown below, to

determine the component and int _rated vehicle base axial force coefficient:

CAB° = 1/3 _CPo. Abo/S

CABs,.=

CABS = CPs. AbsIS

hence

CABT = CAB° + CABE + CABS

CAF = CAT " CABT

No base axial force effects were applied to the lateral-directional coef-

ficients. All data were corrected to incorporate weight tares and sting

deflection mlsalignment.

13
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Table 1

COMPONENTDESCRIPTIONSHEETS

MODELCOMPOf;E,_T: Body BIO

GENERALDESCRIPTION: Double Delta Winc Fuselaa.e Per Lines VI,70-0000__3,

with 57.0 in Radius Nose,

2A Configuration Lt. Wt. Orbiter

Scale Model - .004

V172-000061
DRAWlNG NUMBER: V_70-O00093

DIMEr;SXONS: FULL-SCALE MODEL SCALE

Length;,in. 1328.3 5. 313

Max. Width Xo560 to Xo1307 216.0 0.864

Max. Depth 239.0 0. 956

Fineness Ratio 5.495 5.495

Area_ FT 2

Max. Cross-Sectlonal 319. 556 O.005
, • IlL

Planf0rm ..

Wetted

Base

i
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• Table 1. (Cont.)

HOOELCOMPONENT: Canopy - C5

GENERALDESCRIPTION: 2A Configuration Per NR Lines VL70-000092...i

Scale Model = .004

DRAWINGNUMBER:

DIMENSIONS: FULL-SCALE MODELSCALE

Sta. Fwd Bulkhead 391.00 1.564
ql

Sta. T.E. 560,0 ._2.240

Canopy Intersects Body ML 391.00 1.564

Fineness Ratio

Area

Max. Cross-Sectional

Planfonn

Wetted

Base
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Table I. (Cont.)

MODELCOMPONENT: Manipulator _ousina D-7 . ,.

GENERALDESCRIPTIOn4: 2A Conf._uuration, Li,_ht _. Orbiter Per Lines

VL70-000093

i ,i ,,m ,i m

Scale Model = .004

DRAWING_UHBER: VL70-000093

DIMEtISIONS: FULL-SCALE MODELSCALE

Length, in. 881:00 3.524

Max.Width,in. Sl.O0 0.204

Max. Depth, in. 20.00 0.080

Fineness Ratio

Area

Max. Cross-Sectlonal

Planform ..

Wetted

Base
iii

Fuselage, BP ,= 0.0
I_ ,,500.0 I_;FS

Xo 426.0 to 1307.0

iG
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Table 1. (Cont.)

MODELCOHPONENT: F4 Body Flap

GENERALDESCRIPTIOr|: 2A Configuration Per NR Lines VL70-000094 "A"

, m

Scale Model ,, .004

DRAWINGt|UHBER: VL70-000094A

DIMENSIO_IS: FU,LL-SCALE MO,DELSCALE

Length, in. 84.70 0.3388

Max. Width , in. 265.00 1.060

Max. Depth

Ftneness Ratio
i L

Area

Mix. Cross-Sectional
ii

P1enform,ft2 .. 142.63715 0.002282

Wetted

Base

( 17

m,, i I _ ..... rl I
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Table 1. (Cont.)

MODELCOMPO,_ENT: OMS PODS-M3

GENERALDESCRIPTION: 2A Li@ht WT. Conflquration; per MC120074,

Per NR Lines VL70-000094.

Scale Model = .004
, ,i • ,

DRAWING NUHBER: VL70-000094

DIMENSIONS: FULL-SCALE MOgEL SCALE

Length, in. 346.0 1. 440

Max. Width, in. 108.0 0..432

Max. Depth, in. .72.8 0.291

Fineness Ratio

Area

Max. Cross-Sectional

Planform ..

Wetted
II I

Base

of OHSPOD

WP = 463.9 inches FS; WP 400.0 + 63.9 = 463.90 INFS
1.600 + .2556 = 1.8556 INMS

BP = 80.0 in. FS; 0.320 INMS

From Fuselage Station 1214.0 to 1560 XNFS _ 346.0 INFS
4.856 to 6.240 - 1.384 INHS

,, , -- = .u
llr
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Table 1. (Cont,)

HO[IELCOMPOt;ENT: Win 9 W--87 Hew I,ight weiaht:

6ENERALDE$CRIPTIOth Orbiter Confia_ation per ).ine_, VI,70-OOO_g_

SeaZe Hodel = .004

i J ,

DRAWIt;GNUff,B[_: VL,7,0-O00093

DIMEN__._SlOt__;;S_: FULL-SCALE MODELSCALE

TOTAL DATA

Area, FT 2 (H.R.P.)
Planfom ,2689.38 0.043
Wetted ....

Span (equivalent).FT _. O. :lO_
Aspect Ratio 2.2 _,4 2.214
Rate of Taper 1.176 .L_!6
Taper Ratio - 0,209 0,209
Oiehedral Angle, degrees @75.33_e'l'enm_'C 3 _86C) 3. :_60
Incidence Angle, degrees@.4251_to1.00_ 3.000. 3'_'000.
Aerod_namlc Twist, degrees ....
Toe-ln Angle -- ,.,--
Cant Angle ....
Sweep Back Angles, degrees

Leading Edge 44.873 44. 873
Tratltng F.cLge -10"242 -10", 242
0.25 Ele_en_ Line __ 35,05G

ChOrdS:
Root (Wing Sta. 0.0) 690.19 2.761
Tip, (equivalent} 144.30
MAC _ '_i.90?

_" Fus. Sta. of .25 MAC _ '4.544
• W.P. of .25 MAC _ 1.15B

b.L. of .25 MAC 181.03 0,724
AirfolI Section

Root
Tip

EXPOSEODATA_

AreaD_T 2 I746.87 6.98?
Span, _equivalent)_ FT _ "-0-.23_

• 2.004 2.004Aspect Ratio
Ta|;er Ratio _ o. 256
Chords

Root 562.77 2.2 S1

_ ).44.30 _.577394,81 ._1.79.=52_
Fus. Sta. of .25 MAC 1185;17 4.74!
v.P.of .2sMAC 29 .S6-
B.L. of .25 MAC _- 1.002

I,EADINC, EDGE CUFF(data for (1) side) _-
I Plan form area_ FT2(BP 108.0) 120.333 0.0019

L.E, Intersect Fus ML @ STA 560.0 2.240

L.E.I.n.tersects Wing @ STA 1035.0 4.140
"" 19
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Table 1. (Cont.)

NODELCOHPONENT: E1evon _-18

6EHERALDESCRIPTION:2A Configuration ` Per W7_7, NR,' Line s _-_70-00009a

Data for (i) of (2) Sides

Model Scale - .004

D,P,P,P,P_WXNGNU_BER.: ._70-000093

DIMENSIO____S _: FULL-SCALE HODELSCALEE

Area, FT2 _ O. 00_ 3

Span (equivalent)j in. .353.34 1.413

[nb*d equiw_lent chord 114.78 O. 459

Outb'd equivalent chord 55.00 .0.220

Ratto movable surface chord/
total surface cnord

At Inb'd equiv, chord .208 .208
e

At Outb'd equiv, chord .400 .400ml=

Sweep Back Angles. degrees

Lead_ng Edge O. O0 O. O0i i ,lJj ,

Tilt 11ng Edge -10.02 -10.02

HIngelt ne 0.00 0. O0I m

Area Moment (Nomal to _tnge line) FT 3 2548.07Product of area moment

q
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Table 1. (Cont.)

MODELCOMPONENT: V_rtical Tail V5 (Light Hr. Orbiter Confia )

GENERAL DESCRIPTION:,Center Line Vertical Tail On tho Doubln I)_ta

COnfiguration with Double Wedge Airfoil and Rounded Leading !do_, Total

Data Includes Vold Area Li_ted Below Scale Model t .004

,i ___

0RAWlNGNUMBER: W,70-000095

D|MEN$10_S: FULL-SCALE HOD._EE_SCAL.__E

TOTALDATA

Area t FT 2 386.05 0.006
i Void (included above), FT2 13.17 0.0002

Blanketed included above_ FT2 _6--Y'-- 0.0002
Span (equtvaIent}_ FT _ 0.097
Aspect Ra:io _.590
Rate of Taper _ 0.507
Taper Ratio _ 0_426
Diehedral Angle, degrees
IncldenceAng)e, degrees _ -- i

AerodynamicTwist, oegrees ....
Toe-In Angle --O..o (Y.o
Cant Angle u.u "(IT.O-'-'--
Sweep Back Angles, degrees

Leading Edge 45.000 45.000
Trailing Edge "-_ 26.249
0.25 Element Line 41.130 41.1_0 ..

Chords:
Root (Wing Sta. 0.0) 257.99 1.032
Ttp, (equivalent) _ _-_9"-----
vac
Fus. Sta. of .25 MAc TI?3_ 5.895
W.P. of .25 MAC _47._] _.5e9
B.L. cf .25 MAC "_'_--" O.O

I Airfoil Section
Root
TIp

EXPOSEDDATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root

FoS. Sta. of .25 MAC
W.P, of .25 MAC
B.L. of .25 MAC

*Void area'noted is the area
located at lower aft portion

Of tall surface. :_i
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Table I. (Cont.)

MODEL COMPOr,IEt&T: Rud(|(_rR5

GENERAl.DESCRIPTION: 2A Confimn:atJon Per NR Lines VL70-OOOO!j_.u_.

Scale Modal .004

DRAWING P_U:4FER: _VL70-000095__LJ 'L

DIMENSIONS: FULL-SCALE MODEL SCALE

Area _ FT 2 _- _ ___1_(LO.l.6._

Span (equivalent),in. 201.0 0.804

i Inb'd equivalent chord 91.585 0.366 ....

Outb'd equivalentchord 50.833 0.203

Ratio movable surface chord/
total surface chord

I At equiv, chord 0,400 .0.400
Inb'd

At Outb'd equiv, chord 0.400 0.400

Sweep Back Angles, degrees

Leading Edge 34.83314 34.83314

I Ta|ling Edge 26.24915 ----26"24915

H_ngel ine 34. 83314 34. 83314

Area Moment (Normel to hinge lfne)j _-T3 -------526"!25 0.00003
Product of area and mean chord

= .
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Table 1. (Cont.)

MODELCOMPONENT: $3 Booster Solid Rockot Motor

GENERALDESCRIPTION: 2A Configuration Per NRLines VL77-000012and

VL72-OOOO61B

Bodyof Revolution, Data for (1) of (2) Sides

Scale Model = .004

DIb_WINGNUNBER:VL77-0000i2

Datafor (|)of (2) Sides THEORETIC_M_

DIMENSIONS: FU_L-SCALE MODEL SCALE MODEL SCALE

Length 1758.00 7.032 7.034

Max.Width 142.00 0.568 0.568

Max. Depth 25_.00 1.036 1.035

FinenessRatio 6.788 6.788 6.79

Area

Max.Cross-Sectlonal 109.978 0.00176

P1anform

Wetted

Base 365.870 0.00585

REF

FS (Orbiter) 0.00 = 751.0 in. ET = 202.0 BSRM

WP(BSRM)= 400 - 344,413 = 55.587 INFS

BP (Orbiter) 0.00 = 243.0 BSRM

23
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Table I. (Cont.)

MODELCOMPONENT: External Tank 19
i ,,q

GENERALDESCRIPTION: j2A Configur.atton Per NR Lines VL78-000018 and VL72-OOOO61B;

Body of Revolution

i .. mm

Scale Model - .004

DRAWINGNUMBER: VL78-000018

'_HEOR_TICAL ACZ_I_ t,b_.SU_D
f

DIMENSIONS: !__M,-SCAt,E HqD_., SC_E HODELSCAt,E

185B.00 7.304 7. 289Length

Max. Width 324.00 1.296 1.296

Max. Depth •

Fineness Ratio 5.74 5.64 5.62

Area

Max. Cross-Sectional ._572.555 C.90916

Planform

Wetted

Base 572.555 _ 0.00916 = , •

REF

FS (Orbiter)0.00 = TANK Station635.0 INFS

WP (ET) = 4Or)- 344.413 = 55.587 INFS

BP (Orbiter)0.00 = 0.00 ET
m.

)t
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Table 1. (Conclu_e_)

HODELCOMPONENT: U5 [nterstage Structur e . . ,

GENERALDESCRIPT]ON:. The z..._f¢tfe-downs that supp6rt the SRBsand the orbiter

on _he external tank. _

Scale Hodel = 0.004

O_HING NUHBER:V172-000061
THEqRETICAL AG'TUAL HEASUR.ED

DIMENSIONS: FULL-SCALE NODEL SCALE HODEL SCALE

Length

Max, Htdth

Max. Depth

Fineness Ratio

Area

Max. Cross-Sectional

Planform

Hetted

Base

25
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TEST:MSFC TWT 566 TABLE3. DATEi Apr11,1973
m

TEST CONDITIONS

REYNOLDSNUMBER DYNAMICPRESSURE TOTAT.,

M_%t;'NUMBER (perunit,enith) (p0un_s/sq.inch) _ps_" .(oF)TEMP"

o.6o _.9 x 1o6 4.33 22 lop

O.80 5.9 6._5 22 102

0.90 6.2 7.36 22 103
1.oo 6.5 8.13 22 zo3

i.05 6.5 8.44 22 1o7

z.zo 6.7 8.7_ 22 lOl

1.2_ 6.7 _.28 22 102

1.46 6.6 9._T 22 99

1,96 .... _ 6.9 iO.2_ 28 llO

2.99 4.1 5.19. 30 143

3._8 6.3 6.86 6O 147

_.96 5,0x lO6 3.07 90 131

BALANCEUTILIZED: ., _FC 232 - Coefficient tolerance @ q = 10 .psi

COEFFICiEnT
CAPACITY: ACCURACY: TOLERANCE:

NF _00 lbs. .i.:50 lbs. *0.02_

SF i_ ibs. *0.72 ibs.. _0.012

AF _0 ibs. i0.2_ibs. *0.0o_

PM _00 _n.-ibs. e2,O0 in_-ibs, e qO_O06

RM i00 in.-ibs, eO._O in.-ibs, eO.O02

YM i_2 In.-iba eO._6 In.-Ib,8 eO.OO_

CnMMENTS:Accuracy based on _0.5% of balance capacity.

___ li

_7
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Table 4

REFERENCEDIMENSIONS

PARAMETER SYHBO.._LLFULL SCALE O.O04-SCALE

Referencearea Sref 2690 ft2 6.198 in.2

Referencelength Cref 1328 in. 5.313 in.

Reference span bre f 1328 in. 5.313 in.

Orbiter base area Abe 427.8 ft2 0.9857 in.2

ExternalTank base area AbE 572,55 ft2 1.319 in.2

SRBbase area (1SRB) Abs 365.87 ft 2 0.843 in. 2
BMClocation 2.742 tn.

(from base of ET)

MRPlocation 1.998 tn.
(forwardof the BMC)

Table 5

BASE ARIASi

CONFIGURATION Abo(In.2) AbE(In.2) Abs(tn. 2)
(one SRB)

03T953 0.9857 1.319 0.843

03TgS3U5 0.9857 1.319 0.843
i

28
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DATA FIGURES
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APPENDIX

TABULATED SOURCE DATA

Tabulations of plotted data are available

from the DMS on request.
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